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(54) COPPER ALLOY FOR MUTUAL CONNECTION BETWEEN CHIP AND PACKAGE AND TVS 
PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a copper alloy containing at least one alloy component, 
capable of being suitably used for the mutual connection between chip and package. 
SOLUTION: This alloy is a copper alloy usable for the mutual connection between chip and 
package and containing 0.01-10wt.% of at least one alloy component selected from carbon, 
indium, and tin in order to obtain improved electromigration resistance, low resistivity, and 
excellent corrosion resistance. Further, the copper alloy is first formed and then annealed to 
allow the alloy component to diffuse toward the grain boundaries between the crystalline grains 
in the alloy, by which the above-mentioned mutual connection and a conductor can be attained. 
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1 

ffc*iit5«SW'>ft< thi 2 0%-e*5r.tSr#» 

[tt##4] fIflE«i&4*TAB (T'-T'Bib^^^V 
, B G A (jtf-vW- y H-TW) SfclJPG 

a (tfj/'/jyF-rw) loilo^r, i* 

©*, lflO^i'yF, £tr-l#©E«y-K*>e>45 

l £e*©a£MIKa&. 

5 1 KfOft < 1 1 1 «©£•&&##*«! o . o 

1-1 0l4%$fctt#D0. 0 l~2lS%©»«<D$ 

«a. 

6 ] WH^tt < k h 1 «o#4***, » 0 . 

5 5-1 0fifi:%, #f-t.V<\t®0. 5 5~2. 5 51 
tBZflsaWlt. 

[»**7] «ns^*< tt>ia©£&jifc##> o. o 

1-101:4%, &su<fto. o i~2il%©^v 

tee 

1 0 ] «ME«it^ $ & fc, 1 o©j»*& 1t 

*«>tfc*»»ii-5, »*aiteIia©ffiES«» 
afio 

[tf*«i i] meaita's&K, »it^m, mtt- 
mum* Rvxv^-A>bti:zmfrbmiiiitimmft 

2} «ie#te-&as, = y*--h y 



(2) #18^9-2 0 9 4 2 

2 

««an!*6£i*aa M**l(cG*©ff£ 

to *©±R:»riJSft6;: S»*«lic:fE« 

©«£»»«>&, 

[fS#gil 5] «f|B*»#¥a#7^*±mS£;ix 
att«r*M»fci-6, fS#^llcfE*c©tSE&««it 0 

Ti/TiN/CVD WX?yKfc±oX4IWfli 
*fc«MI**i*ii:«:Wti:i-5, 1 KE«©*1 

EJ£«*ii. 

[111**1 7] mmm». wstuAi (cu) a, 

i» «©fB£SM*#». 

si mt, mo. oi~i om%©4**, 

fcl «©#£&#£&•&*, M<Hifl 5 Amp/ 

[St#1i 9] ttE«lt;^s&K:. »JMc J: oralis 
**£*©»*«*:£*, MlB*a£tt©. IWM»*< 

3» *1 8CB«©W#:. 

[fflt#3f2 o] (AE»^, a*«t©HtefflB'>*< i 

lf**l 8KgE«©a#<, 
[«*a 2 l ] ttE4>& < i 1 1 Sro^M^, 
0. 0 1-1 0«ft%*fci4iKl0. 0 1~2It%O« 

[«a#jg2 2 j «rsa^*< it i«»aajft^ m 

0. 5 5~10li%, »*U<tt»0. 55-2. 5 

40 5a*%©^X-cjb5riSr#j»t-r'5, W**l 8t 

2 3 ] M!2'>* < fc fc l nto-b&f&iW, o . 
0 1-1011% if4t<lio. 0i~2lS%o^ 

a«=. 

*ifc*#/t6a^yra©?^-#-«rse>fcatfrt«ra 
ati-a, ft**i 8fcfB«©a#. 

so 4% s ikttttiUbK. y-fr^y 
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»WMit*tfct*WRfci-a, it**i see*© 

#Jgl 8 ££*&©£#„ 
*©»#. 

SClitrWKi-ra. 8iclE«t©i*fo 
[ffi*«2 9] MNEttfltt*, WtfcliAl (Cu) 

**fci£-£*> 

«WB**#, *»i, ISO. 01~10**%©ft*, * 
1 »©&&&#$> b ® (ft $ *is 

«©, *©ttff*fctt*©iE»lc»tt8«E^*<i:t> 

i «©£&&#©»*#, Miaa^bUKWtitttifc 
ffi«|c*5»0?fc»»t***©'>*< it l 2 

[ft#*3l] fflf1E«3art»TAB (T-Zlffl^yf-f 
V^) , BGA.(#-^-^!)yK-rK) .SfcttP 
GA (fy • WyK'TW) /f?©HH©/V7\ 1 

#©8u lgo^^F, xtn*©K**y-K;&»e>j& 
a »!»»fe»«*ifc i o©wcfe 5 r t t Tz. 

[IS*® 3 2] HMB^ft< it 1S©^M^«5> #9 
0. 0 1~10li%, jf?£L< ttftO. 01-21;* 

%©****« ::ii:»«il-fis g»*«3 0i^ia«© 

[fS#«3 3] WIE^ft< it) 1«©^<W*»*«, ft 
0. 55~1 011%, /U*L<l*ftO. 55~2. 5 

Gtt©ftS«ttllt&. 

3 4 J MSB'>£ < i t> l «©#&###> o . 
01-10**%, #*L<!±0. 0 1~2ll%ffl^f 

t> i «©**ift»TyftftoSJxfciw«r*i-a<i#A-e« 

rita*i.S£i*rW*i-r6» «**S0K:B«{©«Ea 



(3) 1f |f5{Z 9-20 94 2 
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[W*«3 6] StrK«afcJS£e>IC, loc0»*&£3fc 

•Ssttztirnkt-ts, »**3 0£flBtt©tt£8«Mft 

lea 

knur*, xtwy-r-*»6>ft*»*»6aitf*i,fciWM(s 

©«MMB«r-£tf£i*W*i1-«, Iff** 3 0 KG*© 
l8ff#S3 8] W1Bfl»a*S3~7fl©V"<^«:*1-S* 

a**-?**:: it** ti-a, m** 3 0 icia«©ffi 

l©ii|C^Sti<5Cit:««ti-t5> §S*S3 0Kf5 

«©tai:SNK»ji. 

[ff*«4 U ItEftigas, W*fcttAl (Cu) I?, 
tt©A«iS«*h6ti«:W»i-r*, »#B30fc 
fMt©fBX«M*tit. 
[«*?4 2] *XRtMi'5>*Ajl»fefc 
a#*»6atf*Lfc^ft< i t> ia©^4a*»ifcJ; 5 , 
MIB4>£ < i 1 «©3-&f£#as*££a©ft 0.01- 
10fi*%$rfi©, ^^^©^tftf^S.^Wrti- 
J: 5K*#fc»*-f SIfii, 
MC»#«r. flff12'>fc< i t> 1 «©#4t*»*«1B«!j|i 

*fctt*©fiff-c«a?pi-5j;5iw, ftiHtttwra*?! 

tec L-citMM>fc< fe t> 1 «©#&*£*MtB«:»fc: 
[1**3(4 3] fflEWfttt*A»IMK «HB'>fc< 1 1» 1 a 

«t»»DS:vNta«-e©»A©^«< fe i 1 2 0%-c* 

[«#*4 4] «rE'J>fc< i t) l««HMuft^« ft 
0. Ol~lOM%©J:0fifSU*»*©**-?fc.5 
iiSr#mfe-T5, !»*3S4 2(^E«©*6fe, 

0. 5 5~1 0fifi%, »*L<ttft0. 55~2. 5 
5ma%©^XT?$)5CtSr#®fe-t-5, S»*ii4 2ir 

liS*^4 e ] «rE'>fc < fe t> i a©#«tdi»i», o . 

0 1-1011% 0*L<«O. 0 1~2fl%©^ 
^i?^A-C'fe5rfeSr^»fei-5, f»*«4 2»cf2^© 
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[ft #3U 8 J *HB«-&&#, a^-f.^v^y 

ttw-*, ant**?*, s"*, 

fc 1 -o<OTMKHoXmtiM Z k *W»fc1-«, St 
**4 2fc|B*©#|!s. 

©#]& 

[IS#3I 5 0 ] «nE«3ft#^i»^/M * JzizM&Zh 

feiltfft;fc'>&< it 1«©£&$#£^ mm&ti: 
< k 1 «©-g-&fi£#©»ft#£#:fi£«>jjS 0 . 0 1- 

i o m*%x-h<o, jj»o, ^&©*3ft*ftrt»wte#i*j 

ie-g-^^©$£«iiaSr3l#^i LTMfa'>^< kt 1 

[ft** 5 2 ] flTfE'>£< fc fc 1 at<D6*j£#*t, ft 
0. 0 1-1011%, #*U<BIS0. 01-211 
%©ft*-C*3J:i:*ft»i-ra, IS*^5 1tlH«» 

M*«5 3 ] IWM>fc< i t> l «©£&fiW, $5 
0. 5 5~1 0£«% % ifSL<ii*50. 5 5-2. 5 

[ft** 5 4 J 81jfB'>fc < £ t> 1 0 . 

0 1-1011% #*L<tt#<jO. 0 1- 211%© 

5 1 fcBft©#tt. 
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ftfftf, ft©«^»Jgtfc&«»-i-5#8c. 

[ft** 5 7] «rET--^a«^/>*< k h i 5 ot; 
-efcesfcfcWKi-ra, «**4 9teiBft©#«fc. 

[ft** 5 9] «Ei»#*t*ii%SE«±fc»*Sii5i4 
*ft»£1-*» ft**l 8 KiEffirogft,, 
[ftn©PftftR9]] 
10 1 0 0 0 1 ] 

SM»fcl48c#$ftfc«Si;#SM£0t (electromigration r 
esistance) s «V»ftJfcSfc&lJt&# fciStfcttfcfcSfc* 

fc^)S:< £ii«©#a«fc#&o. oi~ion%^ 

5, 

[0 0 0 2] 

w [**©»«] y ?mm* ¥U**A> • 5V * 

K (VLS I) ft&/|]©ti£fttt&tt©R££:|3^-C 
©Sft^&ttfSEgSi&fli ©£fc £ &JR» i L-CT/V? = >? 

^T#fc 5 W*.«f*B»W*4 5 6 6 1 7 7-9-tt, ®^ 
^tt»*t*efeSf-r»fc»fcBB3B$*ifc, 3S*%it-C© 

3 6 3 1 3 0 4*»±|5I#fc««#Kiffi8t*-afe#-j-5fc» 
' i-ffl ^ &4xfcBMbT/P 5 c= bistro 7^5 = ^ A#A Sr 

[0003] $eicii:iais«$HfcvLs isyuis 
ttzozsttfsu *.\z&mk£tizit)b, tmmmz. 

*<45« *©«««*^J:0K<ft6. r©M*, J: 
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[0004] *-rr j wifc£VLs ixtttJLs ifls 

£-f££#fc3„ $5>fc«#*iHtt, Kft-ypa^ 
[000 5] *»93©«igAfc«« Stvfc^BWWH 5 

1 3 0 2 7 4 #(4, 2 IR^%*»©^^%"artfjil# 
ULS I*»T©J:9«U**#**fcr fcWTttfc 

v\ «*w*t/u5=^a (M) ^avsMb^y 

[0 0 0 6] ^©W3fc#K.koT^y:/$«£lt*$* 
5fc»CUL S IIBHK:*5^TAL (Cu) <Djtt>*)\Z 

fW-3r £££*£< ©r B 1J®tfS£T3. itft&flfi, Al 
(Cu) ©0. 8~0. 9 e VfcJt^TO, 5-0. 7 

J^*fl-Cfe5o -T4t>*>, ^j/^©»i^*#(r#ilt5tB5: 

©HI**** < «4*tft6. 

[0 0 0 7 J ft&©W3g#l4, ««C^«i«jS:Srii^S*S 
©fc*0#fc«rttffl+$ ^ £ frK^fc. «*.«, #ffl#ff 

15 02 3 69 8 #14, Al, Be, Cr, Fe, M 
g, Ni, Si, SnRXfZn<Dm*t>mt£il1t'J>t!:< 
£t> l«©-&^filS^Sr-&trfH##Sr»^Lt:v>5. *S 
«fFF 5077005 #f4. In, Cd, S b , Bi, T 
i, Ag, Sn, Pb, ZrMHf^blUnfc^* 
< ttia©75^«r0. 0 0 0 3-0. 0 1 MM%iStt 
LTV ^S. rcSMIiTAB/Bt^f 

5. feflMffftS 004 5 2 0#(4, TOJ6 
fflfcllB©, P, Ai, Cd, Fe,Mg, Ni,Sn, 
Ag, Hf, Zn, B, As, Co, In, Mn, S 
i, Te, CTRXT-ZtL^bm\S.fl±'pti<k^im<D 
0. 0 3-0. 5&lL%^mirZffi7*-(>V 
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S 

*««LTH6. c ©£-&l4*8f[§&^ y 7* D (title 

4 74 9 5 48#f4, Cr, Zr, Li, P, Mg, S 
i, Al, Zn,Mn, Ni, Sn, Ti, Be, F 
e, Co, Y, Ce, La, Nb,W, V, Ta, B, 
Hf, Mo%.X}Cfrt>mth1Z'}>ti:< th !«©#&$ 
#«r£&*te&&«M*LTV>5. C*l.&©#&jfc£f4#i 
£±©MU*fcJttTfcii>te»BS*i.5. *B4MFgl9 6 

0 74 0#tt*fcfc, ^©S!S&tWAf4*l@A0fSfc 
AC1 0 — 5 0%©^>-i^ A Zffi-jyi?? 
A-&a«r«t*LTV*3. #S#ffFS&5 2 4 3 2 2 2 #& 
^15 1 302 7 4 #14, S»5Jlfctt»aRlHttt'< 

y r^©fc»©<»#A«r«c*'f a. L*»L<c*56>rn 
&©JfcfT»flfttv^iit>VLS imuls i*©;^ 

v\ 

[0 0 0 8] 

[»!!#*«: L J; 5 £***««] Ufci»*oT#»l»©- 
Btttt, ^y^S^^y^-^©1flS»Mlc»a(cttffl 
/>fc< £t>l«©£&#a-fr£tfjH£&«r«# 

[00 0 9] **w©te© itttt, VLSI st/u l s 

1 JSffl^tJ (c#tc3£ LfcT- y y J>©ft£*« 

5 ~ £T*fcS„ 

[0 0 1 Q] «SKi©ffi©Bl$f4, f-y/XlMy^- 
$>©*£««!©, fct>l«©fc&J5B#£*rr 
5, Bfe#§tlfcS«;#i!l^ (electromigration resis 
tance) , ttlM&^&tfAVW*tt*#-?«flHhfe& 

[00 11] #3S?q©ft!l©!l$f4, f-y73iXt*y*- 
•^©faz^/fl©, < £ t> l «©#&$#& 0 . 0 
1-1 oa*%*t*6«*fr**«#i-*£fcT?fc*. 

[0 0 12] *36W©te©PWf4, ^y/S^yy- 

[0 0 13] *!6W©te©lWl4, ^-^y^aofsf-^ 
f-f^SSSttWtSffiWffl©, £t> l«©-g-^fig 

[00 14] *^M©ffi©B6<j(4, ^-yrXUS^y*— 

•^©tasgfiKffl©, «c#fc*jv>-c<SfnLfc'>«:< £t> 1 

«©^Aj*»*#1-aiWii«a«r»*r*, '>*<£t> 
[0 0 15] **W©ffi©I»f4, 
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[0 0 16] *%W<D8mz, f-y-r&M'*-v>r~V<D 
[00 17] 

[ooisj ftzL^mmmmKte^xi*, 

©£•&$#& 0 . 0 1 ~ 1 0 M&%1Sttffi®&&miiiS 
&&/&#©£9#3; LV^ffllJO. 5~2MS% 

■t»©»a©*i>& <Hi2o r, t aswofc. fpi 

SrffltfS©#® m*>. Cu/Ta, Cu/Si 3 N 4 ) 
aWttJW:*itt5<H/'*« (W*>, Cu/Sn, Cu/ 
In, Cu/C) 0fc2fMfcJ:oT*ttlC«&T1-*. 

l**i8tt©£*toWBrf &*t, *WBi:8M**T©SMfc:»ft 
< 1 1 1 0 5 Am p / c m 2 ©iiSv >tMKR if A. 5 £ fc 

[0 0 1 9j #»Hfi*fc, %mm*i-y7mi>*-y>r 

- 5>fc:fe It 5 m*»86*ii«-f 5 * ©SHi^T-fls & ft 

<f TStJSHlc X o TfcEj^-fSfc*©*!^©^* 

[0020] *388!tt£fcfc, S-fK*, *X, &TM 
:^!7Ai&»&3tfnfc*l>'*< h t l«©-g-&$#£-£fr 

tsctiaot, #asfy»#»ist:*oiiiKna:«-r8 
^rxt/nciorffissstt-t-afc*©*^^^ 

[0 0 2 1] *5§Wi<*e>K, £-f*B©gi«i&, * 
X, tfctt^f VS?>?A©-g-^^©lSrtB3UcM»L-C 
tf*U Scv>-0«i &©»£**< it 9 ofifi%©«B 
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[0022] *«W©«l©BWs *«&tf*l«»&ftft 
&tmtt©HiS&#fl1-itliP 6 ;Ncfc*-C<fc5 5 . 
[0 0 2 3] 

ffias^ffl©, -rvi?e7A % ^x&tmf&^&stfftfc 

trim* S. #38W©jH#4tl±V L s I Xt/u LSiffi 

[0024] *xwiz3:&m$&onE.&m,mm».y > 

i/WtKttCVD w»«^9^*^ur»ia!Sti 
Sifc^-eta. *T**W©«i#^-e-e*fcffis«« 

«>«a:»J»fliBat:*i-Hl«r#»i-6r t*»b*ft»5. 
*©«*3ttt, K2ft^LB5fC5J*l.fc*V'>-i' (Dana 
scene) Sfctt?*;Lr/W • ^•vj'— VIgK: iotl© 

o. o i~i o*»%©aia:-c&tf <!©-•?*>*. »*u 

V^4Mft»©»*tJH»0. 5-2. 0Sfi%-C*>S o 

[0025] »»r«J^©«SSNSI1(l3tR:*f1-5iat' 
ic^f J; 5 1' ¥mitftx t>yi/ 1 0©#«lcj;oTft 

2 »±»©ttmSrE5±i- 5 fe©J£»^ y T fc LT^ W 
^26 ©*±SBt#« LTffl^^S„ *±»©«{fc;4Mi 2 
4 ttMaw^^—^^iij^l-Sit©©^ s/^-v^ • -^^ 

?ilt#*U ^*CV^-C7 5'^'<-^©X9X-^'tJ;o 

■c, # y t~i tffisssittffl © y -t ^ sr* j, ^ y^-t 
a»tfflv>bii-c*fc. «t-&jto«»tiaii»t:##r* 

##*^Sfc*36W©<H^4r«j*1-afcft{cffiffl-e«: 

[0 0 2 6] -*fc##xa*sSTtfc«, ft^t8«S; 
5(5 ^-tV^r^aLr^^^/PK^MSSr^-rs. 
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^x^^^^mMx^y^y^K^^x^x^ mm 

X%Z 0 m4RVm5}&ttiKM<^ ^^liy^J 
[0 0 2 7] ^y^O^agXfet, S^O^i^ji^^ 

fe*v\ T^-smmt&mmati 5 o-4 s o'c^ 

f&MXh*), <fc«9*?3;l,< i£3 0 0-4 0 O'DaSgB'? 

Sn, InS*:fiC) ^Cu(0#ffiXt«B^cD«cJ|ite 
JHKU l-2fifi%OSn£^t>C 
u (Sn) ***^ttttJ^Jft5Sn-f^VT^6ISI*i^TV^ 

i - 2 %<o s n #ft&+i*bicn*> btiz&t 

Xh6 0 ilJaosnfci:, tt*t?tt»LfcS ntMlfrfS 
*>ti*#, ««»»«tttt3Wt-act*, Sn^i 

[0 0 2 8] ^^^IilC»^tft, I^TOE* 

s^mt&^ffim&tDmmk&^xmttz. c©xg 
[0029] *%m<Dm&&zm%i-zmo&ffits%& 

moi&ntts ssm^*> (rie) * 

i/T i N/CVDWS^^y KfcBMtLfcflK Ta 
/C u#&/T a CO 3 Jf fcti*Lfe. 
[0 0 3 0] ■7«^LHlO»3MnoilMkirfaA 

EI 7 K»1-J: 5 *-r*«/a«rJiRr?3i y ^ 

•* h^^^ LTTaO*V^gP®4 2 £##*f » 
V T a 1 4 4 £ WOK tl <DhZ>-?X? RXfim&<& 
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Six, ffia04JUI#SK±lc»S. «R0M£ft* M 
ftfc* S i3N4*^^yT*WO*V^»1ttt*HI^ 

* -e«H s ft a cd t mm<ojj&xmi&x% % 

[oo3i] m&&®K&mz&&* 

itoEtran*.**r«"ciiifli«ftvLs iax^-^v^t 
antofcct^ftsit-eks. £ojtox#jfe£>M 

«3t«rf^S ©JdttffiT* S £ fc jftS&EI &ftT V>5 e 
[0 0 3 2] BlOW*Sl:«otMlfe«Mffi 

tt, m$&&m<DAl (Ou) ^^fiW^ffiSS^ar 

«#&-?ttfc<, W^fcf^Al (Cu) -CfPfotufeMi 

[0 0 3 3] * 7 i^^ffi^-f 6 t , 

oT, ^*tt^&^S^ft}r, A»*AJR«3»/te* 
^irj;^, Ta VmteWmnk'WT'VMs (PE 
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(8) t*iMfc©MfcmM>fc< it i«© 

ri&#mi-rs> ±e (i) RE«©ffiE»«:*a. 

(9) MfBfltifti^ &»Sftfc1tft3iMgSi, ffii'tttt 

(1 0) HfB«Bft^*6»c, lo©jjf*&jS*fctt*© 
fe*1$*i1-«, i:E (1) REftotiX&flffllJft. 

(id ttcflHt#*e>ic, afls^au mtt-jm. 

i«r#«i-rs, ±K (1) lcE«©fflE& 
(12) M$zm&&tK 
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(13) «na«Jt*s 3 - 7 «© wttts 
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(16) WfBtHJg* 5 , h • *-/uSr^LT i/ 
TiN/CVD WX?yb'\z&oX4M4-->(it<il!km 
m&tiZZ. i4r#»ii-5, ±E (1) (cfB«©^SS 
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■C**rt4rW»fc+«. ±E (18) RE«fi©a#. 
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(2 3) WE^*< it 1 0. 0 1- 

1 0 **%, L < tt 0 . 0 1-2 «*%©-!' 
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*. 
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5, ±E (l 8) RE*©**. 
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(3 1) ME^it^TAB (^-^HHb^T^ 
40 , B G A tf-A-^DyF^W) itBPG 
A (tfV • i/JJ y K« TW) ffliOlfiO/MT, 1* 
©», lfi©^?yK, SUtl^WiBifty-K^&^S 

*^e,s«:nfcio©w-c&5c:t4r#itfc-r5. ± 

12 (3 0) fc&«©tHE&gym, 

(32) WfS'>ft< ttiiro^MM, sf$o. oi 

- i oa*%, iSf * l< o . oi~2 m*%<Dm 
■vhz>z.b*®WLb-rz>. ±se (30) tmmcomKm 

(3 3) #Jf54>&< bi>imv&&:l&ftil>K %)0. 55 
~1 0SS%, #f;L<tti&0. 5 5~2. 5 5Bft% 

©^x-ei>sdt^#mi;-rs, ±15 (3 0) icists© 

(3 4) mi£.'J>te< bh l «©£•&/£#** > o. oi~ 
1 0 SS% *?* L < « 0 . 01-2 Sft%0M * 

A-efescii^tiits, ±ie (30) \zmw.<»ft& 
(3 5) ®mmm&. ^m<Drmmm^< tt>ia 

5^ i£#i&i:-f<5, ±12 (3 0) l'12*©tBSlgfi!fl* 
it. 

(3 6) firf5fllii#££>fc:, 1 owW^SSfctt^-© 
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KK&tsiiZZkZWMki-S, ±15 (3 0) £!2«© 

(4 0) iSiWlftf/^^±i;)ifiJ^5r t 
±ib (30) \cmm<o®Km8mm. 

(4 1) WIE«^ WtfcttA 1 (Cu) ft&©& 

mkm$i£nzz.k$:¥fmk-tz. ±12 (30) icie« 
©*B2S«*ie. 

(4 2) mt, ^X&tMiXv^Atf^&.SSl;^ 
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frz, WI3'>*< k t> 1 ffi©^fife^*5*iiaw*fcii 
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(4 3) MIB«fl:#ftlfM«« mtt'J>ft<ki>im<D&& 
30 f£#©, ^©«#lc43(t5!tai45«5IH*!:#tllS?W!-SI 
»L-)fcV>ffl««-C'©»a©^^< b *> 1 2 0%T?*>5^-§- 
£r?M&Z1nZZbZ¥fmb'r2 > , ±IS (4 2) icfa« 

(44) mm&tti b t n©^^i\ iso. 01 

-1 0M*%©J:»3#£L^»«©$£T'fc5£t£:i|t 
«fci"S, ±M (4 2) ^E«©*&„ 

(4 5) HfrlB'>/j:< it l«©-&^fig^S, #50. 5 5 
-1 0fiS%, if*L<«^0. 55-2. 5 5fi*% 
©^.X-^feS- tSr^mi-fS, ±15 (4 2) [d|a«© 

(4 6) SflfB'>*<i:t>l#©^^^s> 0. 0 1- 
1 Oti%, »*L<I40. 0 1~2ii%©-fy^^ 
AT'&SiiSr#»ii~5 N ±|B (4 2) {rfE*©* 

(47) mmmm^b^ io©»A^jR*fci4-e© 

tsritat-fs, ±ie (42) icmmoxm. 
(4 8) =>ypt-h • *v yy s 

50 uz/&*ktt%, fc<¥tb%%m 
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o©xgfci:oTtf#$ft5£i-HHK£-rs, ±1B 
(4 2) fc!E»©m, 

(49) mmmmm^m^h^m^r-fimm±\z 

Wv&Z1nZ>Z.b*®Wb-fZ>, ±12 (4 2) KE«©# 

(5 0) WE«l3S#**#9*^^±B:»i«**tSii 
Sr#»fc+S, ±IS (4 2) lc1B««W&ri!i. 

(5 1) *X3UMV5?*A*»fc*««to»&«3: 
*ut'>fc< 1 1 l «©-g-&$#£-£^, frf2'>*< i t 

i m<oa?&j&%<Dmm.&±wn. j Bi<T>® o . oi~ioi 

St, piBB*&£, !WrE'>!fc< ifcl«©#&S#©JKl 
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(5 6) «3©ffSl/§SrfW5X&i:, fl5IB^lJi©'> 
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